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INTRODUCT ION

The project proposes toconstruct an In-andOut restaurant and muf@amily residential
apartmentn anapproximately 10.4 acriot located at 325 Yolanda Avenu€he IrandOut
restauranwould include asingle drivethroughlane and parkingndwould belocated on the
west side of the site. The 252 miflimily residential apartments woulbnt Yolanda Avenue.
The residential apartments would be contained wighewen(11) threestory buildings andour

(4) two-story buildings. The residential complakso includes a pool, clubhouse and leasing
center

This report evaluates the pmaseandvibratiomppactse nt i al
with respect to applicable California Environmental Quality Act (CEQA) guidelines. The report

is divided into three sections: 1) the Setting Section provides a brief description of the
fundamentals of environmental noise, summarizes applicable regulatory criteria, and discusses
the results of the ambient noise mitoring survey completed to documentisting noise

conditions; 2) the General Plan ConsisteSegtion discusses noise and land use compatibility
utilizing policies in the City’s Gener al Pl a
Section describes the significance criteria used tauat@lproject impacts, provides a discussion

of each prgect impact, and presents mitigation measures, where necessary, to provide a
compatible project in relation to adjacent noise sources and land uses

SETTING
Fundamentals of Environmental Noise

Noise may be defined as unwanted sauddise is usually objectionable because it is disturbing
or annoying The objectionable nature of sound could be caused pyatsor itsloudnessPitch

is the height or depth of a tone or sound, depending on theveetapidity (frequency) of the
vibrations by which it is producedHigher pitched signals sound louder to humans than sounds
with a lower pitch Loudnessis intensity of sound waves combined with the reception
characteristics of the edntensity may beompared with the height of an ocean wave in that it
is a measure of the amplitude of the sound wave

In addition to the concepts of pitch and loudness, there are several noise measurement scales
which are used to describe noise in a particular locafiarecibel (dB)s a unit of measurement

which indicates the relative amplitude of a sauhide zero on the decibel scale is based on the
lowest sound level that the healthy, unimpaired human ear can.&xead levels in decibels

are calculated on a lagthmic basisAn increase of 10 decibels represents aftéshincrease in

acoustic energy, while 20 decibels is 100 times more intense, 30 decibels is 1,000 times more
intense, etcThere is a relationship between the subjective noisiness or loudnesoohd and

its intensity Each 10 decibel increase in sound level is perceived as approximately a doubling of
loudness over a fairly wide range of intensitieschnical terms are defined in Table 1

There are several methods of characterizing solihd most common in California is the
weighted sound levéliBA). This scale gives greater weight to the frequencies of sound to which
the human ear is most sensitiRepresentative outdoor and indoor noise levels in units of dBA



are shown in Table.Because sound levels can vary markedly over a short period of time, a
method for describing either the average character of the sound or the statistical behavior of the
variations must be utilizedMost commonly, environmental sounds are described in terras of
average level that has the same acoustical energy as the summation of all tharyinge

events This energyequivalent sound/noise descripisrcalledL.q. The most common averaging
period is hourly, but & can describe any series of noise evehtrbitrary duration

The scientific instrument used to measure noise is the sound level Smiad level meters can
accurately measure environmental noise levels to within about plus or minus.1VdBdus
computer models are used to prediovironmental noise levels from sources, such as roadways
and airportsThe accuracy of the predicted models depends upon the distance the receptor is
from the noise sourc€lose to the noise source, the models are accurate to within about plus or
minus 1to 2 dBA

Since the sensitivity to noise increases during the evening and at-riglchuse excessive noise
interferes with the ability to sleep 24-hour descriptors have been developed that incorporate
artificial noise penalties added to guighe noise events. Th€ommunity Noise Equivalent
Level (CNEL is a measure of the cumulative noise exposure in a community, with a 5 dB
penalty added to evening (7:00 pmi0:00 pm) and a 10 dB addition to nocturnal (10:00-pm

7:00 am) noise levels. TH2ayMNight Average Sound Lev@NL or L) is essentially the same

as CNEL, with the exception that the evening time period is dropped and all occurrences during
this threehour period are grouped into the daytime period.

Effects of Noise

The thresholds fospeech interference indoors are about 45 dBA if the noise is steady and above
55 dBA if the noise is fluctuating. Outdoors the thresholds are about 15 dBA higher. Steady
noises of sufficient intensity (above 35 dBA) and fluctuating noise levels above 4bhoRA

have been shown to affect sleep. Interior residential standards foffamilly dwellings are set

by the State of California at 45 dBAyl Typically, the highest steady traffic noise level during

the daytime is about equal to thg,land nighttine levels are 10 dBower. The standard is
designed for sleep and speech protection and most jurisdictions apply the same criterion for all
residential uses. Typical strucél attenuation is 12 to 17 dBith open windows. Wittstandard
construction and@losed windows in good condition, the noisesattation factor is around 20 dB

for an older structure and 25 d& a newer dwelling. Sleep and speech interference is therefore
of concern when exterior noise levels are about 57 to 62 dBAvith open windowsand 65 to

70 dBA Ly, if the windows are closed. Levels of 55 to 60 dBA are common along collector
streets and secondary arterials, while 65 to 70 dBA is a typical value for a primary/major arterial.
Levels of 75 to 80 dBA are normal noise levels at thet fow of development outside a freeway
right-of-way. In order to achieve an acceptable interior noise environment, bedrooms facing
secondary roadways need to be able to have their windows closed, those facing major roadways
and freeways typically needepal glass windows.



TABLE 1 Definition of Acoustical Terms Used in this Report
Term Definition
Decibel, dB A unit describing, the amplitude of sound, equal to 20 times the loga

to the base 10 of the ratio of the pressure of the sound measured
reference pressure. The reference pressure for air is 20 micro Pasca

Sound Pressure Level

Sound presseris the sound force per unit area, usually expressed in |
Pascals (or 20 micro Newtons per square meter), where 1 Pascal
pressure resulting from a force of 1 Newton exerted over an areg
square meter. The sound pressure level is expressddcibels as 2
times the logarithm to the base 10 of the ratio between the pres
exerted by the sound to a reference sound pressure (e. g., 20
Pascals). Sound pressure level is the quantity that is directly measu
a sound level meter.

Frequency, Hz

The number of complete pressure fluctuations per second abov
below atmospheric pressure. Normal human hearing is between 20 H
20,000 Hz. Infrasonic sound are below 20 Hz and Ultrasonic sound
above 20,000 Hz.

A-Weighted Sound
Level, dBA

The sound pressure level in decibels as measured on a sound leve
using the Aweighting filter network. The Aweighting filter de
emphasizes the very low and very high frequency components d
sound in a manner similar to the frequenegponse of the human ear g
correlates well with subjective reactions to noise.

Equivalent Noise Level,

The average Aveighted noise level during the measurement period.

I—max, I-min

The maximum and minimum -#veighted noise level

measurement period.

during th

Lo1, L1o, Lso, Loo

The Aweighted noise levels that are exceeded 1%, 10%, 50%, and
of the time during the measurement period.

Day/Night Noise Level,
LgnOr DNL

The average Awveighted noise level during a -2ur day, obtained aftg
addition of 10 decibels to levels measured in the night between 10:(
and 7:00 am.

Community Noise
Equivalent Level,
CNEL

The average Aveighted noise level during a -2bur day, obtained afte
addition of 5 decibels in the evening from 7:00 pm to 10:00 pm and
addition of 10 decibels to sound levels measured in the night between
pm and 7:00 am.

Ambient Noisd_evel

The composite of noise from all sources near and far. The norm
existing level of environmental noise at a given location.

Intrusive

That noise which intrudes over and above the existing ambient nois
given location. The relative intsiveness of a sound depends upon
amplitude, duration, frequency, and time of occurrence and ton
informational content as well as the prevailing ambient noise level.

Source: Handbook of Acoustical Measurements and Noise Control, Harris, 1998.



TABLE 2

Typical Noise Levels in the Environment

Common Outdoor Activities

Noise Level (dBA)

Common Indoor Activities

Jet fly-over at 1,000 feet

Gas lawn mower at 3 feet

Diesel truck at 50 feet at 50 mph

Noisy urban area, daytime
Gas lawn mower, 100 feet
Commercial area

Heavy traffic at 300 feet

Quieturban daytime

Quiet urban nighttime
Quiet suburban nighttime

Quiet rural nighttime

110 dBA Rock band
100 dBA
90 dBA
Food blender at 3 feet
80 dBA Garbage disposal at 3 feet
70 dBA Vacuum cleaner at 10 feet
Normal speech at 3 feet
60 dBA
Large business office
50 dBA Dishwasher in next room
40 dBA Theater, large conference room
30 dBA Library
Bedroom at night, concert hall
(background)
20 dBA
Broadcast/recordingtudio
10 dBA
0 dBA

Source: Technical Noise Supplement (TeNS), California Department of Transpoi$atdaember 2013.




Fundamentals of Groundborne Vibration

Ground vibration consists of rapidly fluctuating motions or waves with an avemagen of

zero. Several different methods are typically used to quantify vibration amplitude. One method is
the Peak Particle Velocity (PPV). The PPV is defined as the maximum instantaneous positive or
negative peak of the vibration wave. In this reporERV descriptor with units of mm/sec or
in/sec is used to evaluate construction generated vibration for building damage and human
complaints. Table 3 displays the reactions of people and the effects on buildings that continuous
or frequent intermittent vilation levels produce. The guidelines in Table 3 represent syntheses
of vibration criteria for human response and potential damage to buildings resulting from
construction vibration.

Construction activities can cause vibration that varies in intensityndépy on several factors.

The use of pile driving and vibratory compaction equipment typically generates the highest
construction related groundborne vibration levels. Because of the impulsive nature of such
activities, the use of the PPV descriptor haserb routinely used to measure and assess
groundborne vibration and almost exclusively to assess the potential of vibration to cause
damage and the degree of annoyance for humans.

The two primary concerns with constructimuced vibration, the potential to damage a
structure and the potential to interfere with the enjoyment of life, are evaluated against different
vibration limits. Human perception to vibration varies with thenimdial and is a function of
physical setting and the type of vibration. Persons exposed to elevated ambient vibration levels,
such as people in an urban environment, may tolerate a higher vibration level.

Structural damage can be classified as cosmetig such as paint flaking aninimal extension

of cracksin building surfacesminor, including limited surface crackingr major that may

threaten the structural integrity of the building. Safe vibration limits that can be applied to assess

the potentl for damaging a structure vary by researcher. The damage criteria presented in Table

3 include several categories for ancient, fragile, and historic structures, the types of structures
most at risk to damage. Most buildings are included withintheeatege s r anging fr or
and some old buildings” to “Modern -inducddu st r i a
vibration that can be detrimental to the building is very rare and has only been observed in
instances where the structure is at a higltesof disrepair and the construction activity occurs
immediately adjacent to the structure.

The annoyance levels shown in Table 3 should be interpreted with care since vibration may be
found to be annoying at lower levels than those shown, dependitig devel of activity or the
sensitivity of the individual. To sensitive individuals, vibrations approaching the threshold of
perception can be annoying. Ldevel vibrations frequently cause irritating secondary vibration,
such as a slight rattling of milows, doors, or stacked dishes. The rattling sound can give rise to
exaggerated vibration complaints, even though there is very little risk of actual structural
damage.



TABLE 3 Reaction of People and Damage to Buildings from Continuous or Frequent
Interm ittent Vibration Levels

Velocity Level,

PPV (in/sec) | Human Reaction Effect on Buildings
0.01 Barely perceptible No effect
- . Vibration unlikely to cause damage of any type to ar
0.04 Distinctly perceptible structure
0.08 Distinctly perceptible to Recommended upper level of the vibration to which
) stronglyperceptible ruins and ancient monuments should be subjected
0.1 Stronalv percentible Threshold at which there is a risk of damage to fragi
' gyp P buildings withno risk of damage tmostbuildings
. Threshold at which there is a risk of damage to histq
0.25 Strongly perceptible to severe and some old buildings.
0.3 Strongly perceptible to severe Threshold at which there is a risk of damage to olde

residential structures

0.5 Severe Vibrations considred | Threshold at which #re is a risk of damage to new

unpleasant residentialand modern commercial/industrial structut
Source: Transportatiorand Construction Vibration Guidance Manual, California Department of Transportation,
September 2013

Regulatory Background— Noise

The State of California and the City &anta Rosdave established regulatory criteria that are
applicable in this assessmemhe State CEQA Guidelines, Appendix G, are used to assess the
potential significance of impactpursuant to local General Plan policies, Municipal Code
standards, or the applicable standards of other agencies. A summary of the applicable regulatory
criteria is provided below

2018 State CEQA GuidelinesThe CEQA contains guidelines to evaluate $iignificance of
effects of environmental noise attributable to a proposed project. Under CEQA, noise impacts
would be considered significant if the project would result in:

€) Generation ofa substantial temporary or permanémrease in ambient noise
levels in the vicinity of the project in excess of standasigblished in the local
general plan or noise ordinance, or applicable standards of other agencies;

(b) Generation of excessive groundborne vibration or groundborne noise levels;

(c) For a project located withithe vicinity of a private airstrip aan airport land use
plan or where such a plan has not been adopted within two miles of a public
airport or public use airport, if the project would expose people residing or
working in theproject area to excessive noise levels



Checklist items (aand(b) are applicable to the proposed project. The project wouldxpuise
people residing or working in the project ateaexcessive aircraft noise levels; therefore, item
(c) is not carried d@irther in this analysis.

CEQA does not define what noise level increase would be considered substantial. Typically,
projectgenerated noise level increases of 3 dBfor greater would be considered significant
where exterior noise levels would exceed the compatible noise level standard (60 dBA
residential land uses and 70 dB4y,for industrial land uses). Where noise levels would remain

at or below the compati noise level standard with the project, noise level increases of 5 dBA
Lgnor greater would be considered significant.

2016 California Building Code,Title 24, Part 2 The current version of th€alifornia Building
Code(CBC) requires interior noise levels attributable to exterior environmental noise sources to
be limited to a level not exceeding 45 dBAYCNEL in any habitable room.

2016 California Green Building Standards Code (Cal Green CodE)e State of Califormi
established exterior sound transmission control standards for neresidantial buildings as set

forth in the 2016 California Green Building Standards Code (Section 5.507.4.1 and 5.507.4.2).
Section 5.507 states that either the prescriptive (Sect&®v 3.1) or the performance method
(Section 5.507.4.2) shall be used to determine environmental control at indoor areas. The
prescriptive method is very conservative and not practical in most cases; however, the
performance method can be quantitativelyifiest using exteriotto-interior calculations. For the
purposes of this report, the performance method is utilized to determine consistinihev@al

Green Code. fie sections that pertain to this project are as follows:

5.507.4.1 Exterior noise transmission, prescriptive methodwall and roofceiling
assemblies exposed to the noise source making up the building envelope shall meet a
composite STC rating of at least 50 or a composite OITC rating of no less than 40, with
exterior windows of a minimum STC of 40 or OITC of 30 when the building falls within

the 65 dBA Ly, noise contour of a freeway or expressway, railroad, industrial source or
fixed-guideway noise source, as determined by the local general plan noise element.

5.507.4.2 Performance methodr-or buildings located, as defined by Section 5.507.4.1,
wall and roofceiling assemblies exposed to the noise source making up the building
envelope shall be constructed to provide an interior noise environment attributable to
exterior sources that does not exceed an hourly equivalent noise lgyghd{)-of 50

dBA in occupied areas during any hour of operation.

The performance method, which establishes the acceptable interior noise level, is the method
typically used whempplying these standards.

City of Santa RosaGeneral PlanThe Noise and Safety EIl ement
General Plan identifies policies that are intended taintain an acceptable community noise
level to protect the health and comfortp®ople living, working and/or visiting in Santa Rosa,
while maintaining a visually appealing commuiiitivulti-family residential uses are considered

to be normally acceptable in areas with a noise environmentypbfL65 dBA or less,
conditionally acceptable in areas exposed to a0f.60 to 70 dBA, normally unacceptable in



areas exposed to apylof 70 to 75 dBA, and unacceptable in areas exposed tg,ari 5 dBA
or more(see Figure 14).

The following poliges are applicable to the proposed project:

NS-B-1

NS-B-2

NS-B-3

NS-B-4

NS-B-5

NS-B-9

NS-B-10

Do not locate noissensitive uses in proximity to major noise sources, except
residential is allowed near rail to promote future ridership.

Encourage residential developers to provide bufééher than sound walls, where
practical. Allow sound walls only when projected noise levels at a site exceed land
use compatibility standards.

Prevent new stationary and transportation noise sources from creating a ninsance

existing developed aas. Use a comprehensive program of noise prevention through

planning and mitigation, and consider noise impacts as a crucial factor in project
approval.

Require new projects in the following categories to submit an acoustical study,
prepared by a @lified acoustical consultant:

» All new projects that could generate noise whose impacts on other existing uses
would be greater than those normally acceptable.

« All new projects proposed for areas with existing noise above 60 dBA L
Mitigation shall be sfiicient to reduce noise levels below 45 dBAy, in
habitable rooms and 60 dBAy, in private and shared recreational facilities.
Additions to existing housing units are exempt.

Pursue measures to reduce noise impacts primarily through site plannin
Engineering solutions for noise mitigation, such as sound walls, are the least desirable
alternatives.

Encourage developers to incorporate acoustical site planning into their projects.

Recommended measures include:

« Incorporating buffers and/déandscaped earth berms;

» Orienting windows and outdoor living areas away from unacceptable noise
exposure;

» Using reducedhoise pavement (rubberizegphalt);

 Incorporating traffic calming measures, alternative intersection designs, and lower
speed limits; ad

 Incorporating statef-the-art structural sound attenuation and setbacks.

Work with private enterprises to reduce or eliminate nuisance noise from industrial
and commercial sources that impact nearby residential areas. If progress is not made
within a reasonable time, the City shall issue abatement orders or take other legal
measures.



NS-B-14 Discourage new projects that have potential to create ambient noise levelhamore
5 dBA Lg4n above existing background, within 250 feet of sensitive receptors.

Figure 12-1

Land Use Compatibility Standards

COMMUNITY NOISE EXPOSURE
L gy, o CHEL, dB

55 60 65 Filt] 75 a0

I T
Residential - Low Density Single Family, . l
Duplex, Mobile Homes
Residential - Multifamily 4—
Transient Lodging - Motels, Hotels A_

Schools, Libraries, Churches, Hospitals,
Mursing Homes
Auditorium, Concert Halls, Amphitheaters

Sports Arena, Outdoor Spectator Sports

Playgrounds, Neighborhood Parks —

Golf Courses, Riding 5tables,
Water Becreation, Cemeteries  E—

Office Buildings, Business Commercial

and Professional I_l——
Industrial, Manufacturing Utilities, !

Agriculture ‘ | ’—*

LEGEMD:

— |

NORMALLY ACCEPTABLE MORMALLY UNACCEPTABLE

Specified land use is satisfactory, based Mew construction or development should

upen the assumption that any building generally be discouraged. If new

involved is of normal conventional construction or development does

construction, without any special noise proceed, a detailed analysis of the noise

insulation requirements. reduction requirements must be made
and needed noise insulation features

—/ included in the design.

COMDITIOMALLY ACCEPTABLE

MNew construction or development should be -

undertaken only after a detailed analysis of CLEARLY UNACCEPTABLE

the noise reduction requirements is made MNew construction or development

and needed noise insulation features should generally not be undertaken.

included in the design. Conventional
construction, but with closed windows and
fresh air supply systems or air conditioning
will normally suffice.

Source: Environmental Science Associates, 2001



City of Santa RosaVunicipal Code

17-16.030 Ambient base noise level criteriaThe following criteria will be used as a base
(ambient noise level) from which noise levels carc@@pared.

Sound Level A (decibels) Community
Zone Time Environment Classification
R1 and R2 10 p.m.to 7 a.m. 45
R1 and R2 7 p.m.to 10 p.m. 50
R1 and R2 7a.m.to7 p.m. 55
Multi -family 10 p.m.to 7 a.m. 50
Multi -family 7 a.m.to 10 p.m. 55
Office & Commercial 10 p.m.to 7 a.m. 55
Office & Commercial 7 a.m. to 10 p.m. 60
Intensive Commercial*| 10 p.m.to 7 a.m. 55
Intensive Commercial | 7 a.m. to 10 p.m. 65
Industrial Anytime 70

17-16.120 Machinery and equipmentlt is unlawful for any person to operate any machinery,
equipment, pump, fan, atonditioning apparatus or similar mechanical device in any manner so
as to create any noise which would cause the noise level at the property line of any property to
exceedhe ambient base noise level by more than five decibels.

17-16.170 Regulations generallfAmplified Sound). The commercial and noncommercial use
of soundamplifying equipment shall be subject to the following regulations.

A.
B.

The only sounds permitted sha# bither music or human speech, or both.

The operation of sourdmplifying equipment shall only occur between the hours of nine
a.m. and six p.m. each day except on Sundays and legal holidays. No operation -of sound
amplifying equipment for commercial purges shall be permitted on Sundays or legal
holidays. The operation of sowagnplifying equipment for noncommercial purposes on
Sundays and legal holidays shall only occur between the hours of 10 a.m. and six p.m.
The City Manager or his or her designee magive the provisions of this subsection
upon a determination that a particular event will not cause an unreasonable disturbance to
neighboring uses.

Sound level emanating from souathplifying equipment shall not exceed 15 decibels
above the ambient baseise level.

Notwithstanding the provisions of subsection (C), seamglifying equipment shall not

be operated within 200 feet of churches, schools or hospitals.

In any event, the volume of sound shall be so controlled that it will not be unreasonably
loud, raucous, jarring, disturbing or a nuisance to reasonable persons of normal
sensitiveness within the area of audibility.

10



Existing Noise Environment

The project site is located to timertheastof intersection of Yolanda Avenue and Santa Rosa
Avenue. A noise monitoring survey was performed in the vicinity of the site beginoing
Monday, August 6, 2018 antbncluding onFriday, August 10, 2018. The monitoring survey
included two long termand four shortermmeasurementss shown in Figure 1.

Long-term noise measurement {ITwas made approximately30 feet north of the center of
Yolanda AvenueThe primary noise source at this locatiwwastraffic alongYolandaAvenue
Hourly average noise levetanged fron68 to 73 dBA Leqduring dayime hours and from56 to
71dBA Legat night The daynight average noise levelas73 dBA Lgn. The daily trend in noise
levels at LF1is shown on Figure 2.

MeasuremenLT-2 waslocated50 feet from the centerline &anta Rosa Avenudhe primary
noise source at this locatiavas the traffic on Santa Rosa Avent#aurly average noise levels
at this location ranged froli7 to 74 dBA Leqduring the dayand from59 to 68 dBA Legat night.
The daynight average noise levelas 73 dBA Lgn. The daily trend in noise levels at £Xis
shown on Figure 3.

Table 3 summarizes the results of the skenin noise measurements.

TABLE 4 Summary of Short Term Noise Measurement DataAugust 6 & 8, 2018

Locati Measured Noise Levels,
ocation dBA

ID Primary noise source

Start Time
( ) Lio | Lso | Loo | Leg |Lan
370 feet from Santa Rosa Avenue Traffic on Santa Ros
ST1 (8/6/18,1:10 pmto 1:20 pm) 55152 | 51| 53 |54 Avenue and US 101
150 feet from Santa Rosa Avenue Traffic on Santa Ros
ST-2 (8/6/18, 1:30p.m. to 1:40 p.m.) 55| 55| 52 | 57159 Avenue and US 101

Helicopter noise
30feet from Yolanda Avenue : '
ST-3 |8/8/18, 10:20 am. to 10:30 am.) | '/ | 88 [ 56| 72|74 ”aff';sgnﬁ’a'a”da

Mc Donal d’s par ki Parkinglot noise
(8/8/18, 10:40 a.m. to 10:50 a.m.) | 02 | 58| 54| 60 | 63 traffic

ST-4

11



@ ShortTerm noise measurement locatio
Long-Term noise measurement locatio
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FIGURE 2

Daily Trend in NoiseLevels at LT-1
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FIGURE 3 Daily Trend in Noise Levels at LT-2
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GENERAL PLAN CONSISTENCY ANALYSIS

The impacts of site constraints such as exposure of the proposed project to excessive levels of
noise and vibration are not considered under CEQA. This section addresses Noise and Land Use
Compatibility for consistency with the policies setforthinthe €’ s Gener al P11 an.

Noise and Land Use Compatibility

The Noise and Safety Elementf Ci t y o f GeferahRlam seR® tohapolisies with the
goal of minimizing the impact of noise on people through noise reduction and suppression
techniques, and through appropriate land use policies in the C8grtd RosaThe applicable
General Plan policies weregsented in detail in the Regulatory Background section and are
summarized below for the proposed project:

¢ The City’s acceptable &edBALHaAarless fomultiifandy 1 ¢ v el
residertial uses

e The City’s a ¢ ¢ ¢ pevel bbjective ¢sx7® dBALg ofar then propased
restaurant ocommercial uses

e The Cstandard fer interior noise levels in residenise4s dBALgp.

« The Cal Green Code standarsigecify an interior noise environment attributable to
exterior sarcesnot to exceed an hourly equivalent noise level, (L) of 50 dBA in
occupied areas of neesidential uses during any hour of operation.

Future Exterior Noise Environment

The primary sources at the project site will continue to be vehicular toaffi¢olanda Avenue
and Santa Rosa AvenuBased ortraffic volumes provided in th&raffic ImpactStudy, future
traffic noise levels alon§anta Rosa Avenue and Yolanda Aveatganticipated tdancreasdoy

1 dBA and 3 dBA over existing levels respectively resulting from a combination of project
traffic and increases in traffic over time not attributable to the prdjetire traffic noise levels
at the sitewere calculated based on the results of the noise monitoringysuakeng into
account the traffic noise increases anticipated under future conditions

The residential component of the projécints Yolanda Avenue and setback approximately

400 feet from the center of Santa Rosa Averi@nmon atdoor use areasvould includea

pool, aplayground and seating areadog run areagand a bocce courdll of these outdoor use

areas would bsetback andvell shielded from the surrounding roadways and would Imavse

exposurs below 50dBA Lgn. Noise levelsvould be below the Cityof SantRo s a > s accept :
noise limit of 65 dBA l, for exterior spaces in muitamily residential area All apartment

units will also have private balconieBalconies fronting Yolanda Avenue, located
approximately 75 feet from the center of the roadway, wbeléxposed to future traffic noise

' Draft Report, Traffic Impact Study for the Yolanda Mixede Project; WTrans, October 30, 2018.
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levels of approximately 71 dBA4dh The s e noise levels would be
unacceptable” by the City of Santa Rosa; h ow
common outdoor use areas as described alBaleonies proposed throughout the remainder of

the site would be exposed to exterior noise levels of 60 dRArless and would be anticipated

t o meet the City’s accgeptable noise 11imit of

The outdoor seating area associated with thHe-Dut restaurant would be located about 2&6€x

from the center of Santa Rosa Avenue. At this distance, exterior noise levels are calculated to be
approximately 63 dBA . This noise level would be below
noise limit of 70 dBAL 4, for restaurant uses.

Future Interior Noise Environment

The exterior noise level exposures of building facades are summarized in Table 5.
summarized in Table 5, exterior noise levels would7be&BA Ly, at south facing residential
facadesfronting Yolanda Avenue67 dBA Ly, at east and west facing facades of residences
fronting Yolanda Avenue, 61 dBA4k at west facing residential facades closest to Santa Rosa
Avenue, and 60 dBA |, or lessat residential facades throughout the remaindeénefite. The
In-N-Out restaurant would be exposed to an extdraurly equivalent noise levelf 67 dBA

Leq

Interior noise levels would vary depending upon the design of the buildings (relative window
area to wall area) and the selected construatiaterials and methods. Standard residential
construction provides approximately 15 dBA of extetminterior noise reduction, assuming

the windows are partially open for ventilation. Standard construction with the windows closed
provides approximately 2@ 25 dBA of noise reduction in interior spaces. Where exterior noise
levels range from 60 to 65 dBKy,, the inclusion of adequate forecad mechanical ventilation
canreduce interior noise levels to acceptable levelsallmwing occupants the option ofosing

the windows to control noise. Where noise levels exceed 65 ldBAforcedair mechanical
ventilation systems and sounated construction methods are normally required. Such methods
or materials may include a combination of smaller window and siaes as a percentage of the
total building facade facing the noise source, senateld windows and doors, sourated
exterior wall assemblies, and mechanical ventilation so windows may be kept closed at the

b

occupant’s discretion.

TABLE 5 Calculated Exterior Noise Levels at Building Facades

Calculated Noise Levels (dBA) | Recommended SOlI:IFnd
_— : . Rated Constructio
Facade Building # Exterior Interior with for 45 dBA L 41
Windows Open
threshold
South | 1,13,14,15 71 Lan 56 Lan STC 28and Forceehir'
EasfWest| 1, 13,14, 15 67 Lgn 52 Lgn STC 26andForcedair’
West 2,4 61 Lan 46 Lgn Forcedair"
West In-N-Out 67 Leq 52 Leg Forcedair'

T Assumes forceair mechanical ventilation is provided to allow occupants the option of keeping windows closed to
control noise.
2 Analysis assumes window area to be 40% of the fagade area or less and wall with STC 88 gatiaigr
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The minimum STEératings required to achievhe 45 dBA Ly, and 50 dBA lq threshold are

also summarized in Table 5. The analysis assumes that the fagcade area is made up of 40%
windowsor less Where STC rated windows are recommended, windows are assumed to be in
the closd position, requiring forcedir ventilation to allow occupants the option of keeping
windows closed.

Based on preliminary calculations, residential units fronting Yolanda Avenue (Buildings 1, 13,
14, and 15) and easternmost units (Buildings 2 and 4)dvachieve the 45 dBAy, interior
standard with the inclusion of forcedr medanical ventilation and windowand doorswith

STC rating of 26 to 28. Standard construction witthe inclusion of forcecir medanical
ventilationwould be sufficientfor the InN-Out restauranto complywith the Cal Green Code
standard 060 dBA Leq (hr).

Recommended Conditions of Approval

For consistency with the General Pléme following Conditions of Approval are recommended
for consideration by the City:

e Provide a suitable form of forceair mechanical ventilation, as determined by the local
building official, for all residential buildingsso that windows can be kept closed to
control noise.

e Provide sound rated windows Buildings 1, 14, and 150 maintin interior noise levels
at acceptable levels. Preliminary calculations show that smated windows with
minimum STCRatings 0f26 to 28would be satisfactory for units to achieve acceptable
interior noise levels. The specific determination of whaise insulation treatments are
necessary shall be conducted on a rdoyanoom basis during final design of the project.

2Sound Transmission Class (STCA single figure rating designed to give an estimate of the sound insulation
properties of a partition. Numerically, STC represents the number of decibels of speech sound reduction from one
side of the partition to the other. The STC is intended for usswpeech and office noise constitute the principal
noise problem.
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NOISE IMPACTS AND MITIGATION MEASURES

This sction describes the significance criteria used to evaluate project inyraes CEQA
provides a discussion of each j@at impact, and presents mitigation measures, where necessary,
to provide a compatible project in relation to adjacent noise sources and land uses

Significance Criteria

The following criteria were used to evaluate #ignificance of environmental noise resulting
from the project:

1. Temporary or Permanent Noise Increasesn Excessof Established Standards:A
significant impact would be identifiad the following cases:

a. Operational Noise in Excess of Standar@issignificant noise impact would be
identified if the projecbperationsvould generate noise levels that would exceed
applicable noise standards presented in théaSwsaGeneral Plan or Municipal
Code.

b. Permanent Noise Increage significant permanent noisacreasavould occur if
projecttraffic resulted in an increase of 3 dBA, or greater at noissensitive
land uses where existing or projected noise levels wegl@l orexceed the noise
level consideredsatisfactoryfor the affectedland use §0 dBA Lgn for single
family residential areasand/oran increase of 5 dBA 4, Or greater at noise
sensitive land uses where noise levels would continue to be biblose
considered satisfactory for the affected land use

c. Temporary Noise Increaséd significant temporary noise impact would be
identified if constructiorrelated noise would temporarily increase ambient noise
levels at sensitive receptors. Hourly average noise levels exceeding 60.¢&A L
the property lines shared with residential land uses, lmn@drmbient by at least 5
dBA Leg for a period of more than one year would constitute a significant
temporary noise increase at adjacent residential land uses. Hourly average noise
levels exceeding 70 dBAck at the property lines shared with residentad
uses, and the ambient by at least 5 dB#4 for a period of more than one year
would constitute a significant temporary noise increase at adjacent commercial
land uses.

2. Generation_of ExcessiveGroundborne Vibration: A significant impact would be
identified if the construction of the project would expose persons to excessive vibration
levels. Groundborne vibration levels exceedingif/sec PPV would have the potential
to result in cosmetic damage to buildings
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Impact 1: Temporary or Permanent Noise Increases in Excessof Established
Standards. The project would not result in a substantial permanent traffic noise
level increase at existing noisensitive land uses in the project vicinity.
However, orsite operational noise could exceed Citgils and &isting noise
sensitive land uses would be exposed to construction noise levels in excess of the
temporary noise increasggnificance thresholds for a period wiore than one
year.This is apotentially significant impact.

a) Permanent Noise fro On-Site Operational Noise

Noise generating osite operational components of the project would include mechanical
equipment, restaurant drive thru activities, parking lot activities, and outdoor restaurant patio
activities. The City of Santa Rosa Municipal Code Sectidh16.030defines an ambient base
noise levels of 55 dBA 44 from 7:00 a.m. to 7:00 p.m50 dBA Leq from 7:00 p.m. to 10:00

p.m., and 45 dBA lg from 10:00 p.m. to 7:00 a.m. for singi@mily residential areas
Commercial ambient base noise levels are 10 dBA higllechanical equipment noise is
limited to not exceed the ambient base noise level by more than 5 dBA. -Gmpidying
equipment (drivahru speaker) is limited to not exceed the ambient base reisk y more

than 15 dBA. This analysis assesses all operational components of the project against the most
conservative nighttime residential threshold of 50 dBA(E dBA above the ambient base noise
level of 45 dBA).

Mechanical Equipment

The proposed projeetould include mechanical equipment such as heating, ventilation, and air
conditioning system§HVAC). Detailed information on thécationand specificequipmentto

be usedvere not available at the time of analyJigpical resdentid HVAC units are anticipated

to generate noise levels of 50 to 60 dBA at 50 feet from the equipment, depending on the
equipment selectedShielding fromequipment enclosures and surrounding structures would
provide 10 to 15 dB of reduction.

Existing regdences adjoin the project site to the north, as close as about 10 feet from the closest
proposed project buildings. Assuming a warase scenario with unshielded HVAC equipment
placed outdoors at ground level adjacent to the proposed buildings, metkgoipanent noise
associated with Buildings 6 and 9 coulehch noise levels as high as 8070 dBA Leg at
residences to the north and would exceed the 50 d@Ainit. Mechanical equipment located

150 feet or further from residences or in shielded areas would be anticipated to meet the 50 dBA
Leg limit. Noise generated by mechanical equipment at nearby commercial uses would be
anticipated to meet the nighttimensmercial threshold of 60 dBAgL This is apotentially
significant impact.

Inclusion ofMitigation Measure 1 would reduce this impact to lefisansignificantlevel.

Drive Thru Operations

Project specific hours of operation were not providédst InN-Out restaurants the Bay Area

are open from 10:30 a.m. to 1:00 a.m. Sunday through Thursday and from 10:30 a.m. to 1:30
a.m. on Friday and Saturday. The ditieoughis proposed orthe western portion of the
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project site,adjacent taSanta Rosa AvenueThe major noise sources attributed to the drive
throughwould include amplified speech emanating from the speaker, idling cars, cars circulating
along the drivahrough aisle, and less frequently, engines starting.

Based on the measurements condubtedur firm atan existing InN-Out Burger in San Jose,

the drivethrough speaker and patron voices would result in maximum sound levels ranging from
3910 46 dBA Lnaxat thenearestesidential property line (approximatelg®feet from the drive
throughspeaker). Idling vehicles typically produce noise levels of between 52 to 54 gRAtL

30 feet from the source. Considering the attenuation received from the increased distance from
the drivethrough lane, the noise level produced by vehicles idlindewhi the drivethrough

lane would result in maximum noise levelsbetweer86 and38 dBA at thenearest residences.

Maximum noise generated by restaurant activities would be audgliltlee nearest residences
during periods with low ambient traffic re@ or during occasional loud activities such as
circulating vehiclesvith loud stereos or enginddaximum noise levels resulting from the drive
through would fall below th€ i t vy o f Sregulatary citeria and would be lower than
noise levels gemated by traffic onYolanda Avenue and Santa Rosa Avenudis is aless
than-significant impact.

Parking Lot
A surface parking lots proposedo the south of the restauranParking is also provided to

residences throughout the sitecessto the restaurant parking latould be provided to the from
Santa Rosa Avenue and the residential portion of the projeicom Yolanda AvenueNoise
sourcesassociated with the use of the parking lot would include vehicidanlation, louder
engines, ar alarms, squealing tires, door slams, and human voltes.typical sound of a
passing caat 15 mph would be abo&0 to 60 dBA L.« ata distance 050 feet. The noise of an
engine start is similar. Door slams typically produce noise levels lower than engineTstarts.
hourly average noise level resulting from all these ng&eerating activities in a small parking
lot would reach 40 dBA {4 at a distace of 50 feet from the parking area.

The rearest esidentialland uses aréocated 120 feet east of tmestauranparking lot These
residences wouléxperience hourly average noise level82UBA L¢q from parking activities.
Maximum noise levels wdd range from aboud2 to 52 dBA Lmax Parking lot activity noise
would not exceed th€ i t y* s  bOi dBA L linitnat residencesThis is alessthan-
significant impact.

OutdoorRestauranPatio

Outdoor patio seating will berovidedsouth ofthe restaurant building. Theimarynoise source
attributed to outdoor patio seating is the sound of voices while people are éatimgal
conversation typical generates noise levels of 60 to 65 dBA at a distance ofA3 thetnearest
residences, lmated about 120 feet from the proposed patio seating area, noise from restaurant
patron conversations would be 28 to 33 dBA and would not generally be distinguishable from
ambient This is alessthan-significant impact.
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b) Permanent Noise Increas'esm Project Traffic

A significant permanentnoise increasewould occur if traffic or activities generated by the
project would substantially increase noise levels at sensitive receptors in the project vicinity. A
substantial increase would occur if: a) thesedevel increase is 5 dBAgkor greater, with a
future noise level of less than 60 dBALor b) the noise level increase is 3 dB4\ br greater,

with a future noise level of 60 dBAykor greater.

Traffic data provide ¢ whsyeviewee to galcuaje patentialstrafficr a f f i
noise level increases attributable to the project expected along roadways serving the site.
Roadways evaluated in the analysis includémlanda Avenue, Santa Rosa Avenue, Hearn
Avenue, and Petaluma Hill RoaBased on a comparison between traffic volumes under the
existing plus projectBaseline)scenario and existing conditions, the traffic noise increasthe

surrounding roadwayattributable to the project would Ifeto 1 dBA Le¢g Day-night average

(Lgn) noise level increases would be anticipated to be similar. This increase wotginatly

be noticeable and would be below the 3 dBA and 5 dBAHresholds of significanc&his is a
lessthan-significant impact.

c) Temporary Noise Increases from Proj&gnstruction

Neither the City of Santa Rosa nor the State of California specify quantitative thresholds for the
impact of temporary increases in noise due to construction. The thréshspbech interference
indoors is 45 dBAsee Setting Section, Effiscof Noise). Assuming a 15 dikteriorto-interior
reduction for standard resdtial construction with windows open and a 25 elgeriorto-

interior reduction for standard commercial constructesgsuming window closed, this would
correlate to an exter threshold of 60 dBA g at residential land uses and 70 dBAy ht
commercial land usesTherefore, the project would be considered to generate a significant
temporary onstruction noise impact if project construction activities exceeded 60 dBAtL
nearby residences or exceeded 70 dBAdt nearby commercial land uses and exceeded the
ambient noise environment BYdBA Leq0r more for a period longer than one year.

Noise impacts resulting from construction depend upon the noise generated by various pieces of
construction equipment, the timing and duration of ngiseerating activities, and the distance
between construction noise sources and re@ssitive areas. @struction noise impacts
primarily result when construction activities occur during nsisesitive times of the day (e.g.,

early morning, evening, or nighttime hours), the construction occurs in areas immediately
adjoining noisesensitive land uses, or wh construction lasts over extended periods of time.

Project construction is anticipated to occur over a peobd8 months and would include
demolition of existing structures and pavement, site preparation, grading and excavation,
trenching, building erection, and paving. The hauling of excavated materials and construction
materials would generate truck trips on local roadways as well. Rilaglis not anticipated in

any phase of construction of the project.

Construction activities would be carried out in sta@emstruction of apartment buildings would
occurfirst, while construction othe In-N-Out restaurant would begin after a few nfamtThe
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entire project site would be graded in one single grading and excavation Ploaisg each

stage of construction, there would be a different mix of equipment operating, and noise levels
would vary by stage and vary within stages, based on therarabaquipment in operation and

the location at which the equipment is operating. Typical construction noise levels at a distance
of 50 feet are shown in Tablé&sand 7. Table 6 shows the average noise level ranges, by
construction phase and Tablshowsthe maximum noise level ranges for different construction
equipment. Most demolition and construction noise falls with the range of 80 to 90 dBA at a
distance of 50 feet from the sourdgonstructiorgenerated noise levels drop off at a rate of
about 6 dB\ per doubling of the distance between the source and receptor. Shielding by
buildings or terraircan provide an additional 5 to 10 dBA noise reduction at distant receptors.

TABLE 6  Typical Ranges of Construction Noise Levels at 50 Feetd(dBA)

Industrial Parking
Office Building, Garage, Religious Public Works
Hotel, Hospital, Amusement & Roads & Highways,
School, Public Recreations, Store, Sewers, and
Domestic Housing Works Service Station Trenches
I Il Il | Il I Il
Ground
Clearing 83 83| 84 84| 84 83| 84 84
Excavation | 88 75| 89 79| 89 71| 88 78
Foundations | 81 81| 78 78| 77 77| 88 88
Erection 81 65| 87 75| 84 72| 79 78
Finishing 88 72| 89 75| 89 74| 84 84
| - All pertinent equipment present at site.
Il - Minimum requiredequipment present at site.

Source: U.S.E.P.A., Legal Compilation on Noise, Vol. 1,-p02, 1973.
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TABLE 7 Construction Equipment 50-foot Noise Emission Limits

Equipment Category L max Level (dBA)1,2 Impact/Continuous
Arc Welder 73 Continuous
Auger Drill Rig 85 Continuous
Backhoe 80 Continuous
Bar Bender 80 Continuous
Boring Jack Power Unit 80 Continuous
Chain Saw 85 Continuous
Compressdr 70 Continuous
Compressor (other) 80 Continuous
Concrete Mixer 85 Continuous
Concrete Pump 82 Continuous
Concrete Saw 90 Continuous
Concrete Vibrator 80 Continuous
Crane 85 Continuous
Dozer 85 Continuous
Excavator 85 Continuous
Front End Loader 80 Continuous
Generator 82 Continuous
Generator (25 KVA or less) 70 Continuous
Gradall 85 Continuous
Grader 85 Continuous
Grinder Saw 85 Continuous
HorizontalBoring Hydro Jack 80 Continuous
Hydra Break Ram 90 Impact
Impact Pile Driver 105 Impact
Insitu Soil Sampling Rig 84 Continuous
Jackhammer 85 Impact
Mounted Impact Hammer (hoe ram) 90 Impact
Paver 85 Continuous
Pneumatic Tools 85 Continuous
Pumps 77 Continuous
Rock Drill 85 Continuous
Scraper 85 Continuous
Slurry Trenching Machine 82 Continuous
Soil Mix Drill Rig 80 Continuous
Street Sweeper 80 Continuous
Tractor 84 Continuous
Truck (dump, delivey) 84 Continuous
Vacuum Excavator Truck (vaeuck) 85 Continuous
Vibratory Compactor 80 Continuous
Vibratory Pile Driver 95 Continuous
All other equipment with engines larger than 5 85 Continuous
HP

g\lotes:

2

. engaged in its intended operation.

Measured at 50 feet

from

t h e(1 sew)tinetconstantt i on e qui pment,
Noise limits apply to total noise emitted from equipment and associated components operating at full power while

Portable Air Compressor rated at 75 c¢fm or greater and that operates attheea&t) psi.

Source Mitigation of Nighttime Construction Noise, Vibrations and Other Nuisances, National Cooperative

Highway Research Program, 1999.
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Table 8 shows theanticipatedproject specificconstruction noise levelsalculated using the
Federal Highway Administration (FHWA) software Roadway Construction Noise Model
(RCNM). At 50 feet from the noise source, maximumstantaneougsoise levels generated by
project construction equipmeitre calculated tgange from78 to 90 dBA Lnax and hourly
aveaage noise levels are calculated to range from 74 to 85 dBA L

TABLE 8 Calculated Construction Noise Levels for Each Phase of Construction

. At Distance of 50 ft.
Construction Phase Loq, dBA L. dBA

Demolition (20 days) 85 90
Site PreparatiofiL0 days) 83 85
Grading/Excavation30 days) 84 85
Trenching(10 days) 78 81
Building-Exterior (300days) 78 81
Building-Interior (20 days) 74 78
Paving(20 days) 80 80

The closest noise sensitive sseeresidereslocated25 feet north of the projectboundaryon
Squire Laneand residences on Yolanda Avenue 75 feet ftbensouthern project boundary
During the demolition phase, a concrete saw would be usedemolishthe existingon-site
warehouseThe closest residences are 200 feegreaterfrom the warehouse and would be
exposed to typical hourly averageiselevels of 73 dBA Leq With occasional maximum noise
levels of up to 78 dBA Lqnax Residence to the northof project sitewould be exposed to a
maximum noise level 091 dBA Lnax and hourly average level of 90 dBAglLduring site
preparation andrading.Residences to the north and south would be exposedxmmum noise
levels of 75 to 82 dBA Lmax and ypical hourly average noise levei§ 71 to 80 dBA Leq during

all otherphases of constructidocated adjacent to shared property lingsise levels would be
lower as construction moved away from shared property lines or into shielded areas.
Construction noise could exceed @BA L. at residences and 70 dBAgat commercih areas
and the ambient noise environment by 5 dB4, for a period greater than one yeahis is a
potentially significant temporaryimpact.

Implementation ofMitigation Measure 1 would reduce this impact to lefisansignificant
level.

Mitigation Measure 1. The following mitigation measures would reduce this impact to a less
thansignificant level.

a) Permanat Noise fromOn-Site Operational Noise

Prior to the issuance of building permits, mechanical equipment shall be selected gneddtesi
reduce i1impacts on surrounding uses to meet
consultant shall be retained by the project applicant to review mechanical noise as the equipment
systems are selected in order to determine specific redlsetion measures necessary to reduce

noi se to compl y dBA legltesidential noSe limig at she shdred property lines.
Noise reduction measures could include, but are not limited to, selection of equipment that emits
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low noise levels andf installation of noise barriers such as enclosures and parapet walls to
block the line of sight between the noise source and the nearest receptors.

b) Permanent Noise Increasttgem Project Traffic
None needed.
c) Temporary Noise Increases from Proj&ginstruction

Implementation of thdollowing measuresvould reduce construction noise levels emanating
from the site, limit construction hours, and minimize disruption and annoyance.

e Construction activities shall be limited &lowableconstruction houréypically 7:00 am
to 7:00 pm on weekdays). & construction activities are permitted on Sundays and
holidays.

e Limit use of the concrete saw to a distance of 50 feet or greater from residences, where
feasible. Construct temporary noiséarriers to screen stationary nogenerating
equipment such as the concrete samhen located near adjoining sensitive land uses.
Temporary noise barriers could reduce construction noise levels by 5 dBA.

e Equip all internal combustion enghagiven equpment with intake and exhaust mufflers
that are in good condition and appropriate for the equipment.

e Unnecessary idling of internal combustion engines should be strictly prohibited.

e Locate stationary noisgenerating equipment such as air compressop®able power
generators as far as possible from sensitive receptors.

e Utilize "quiet" air compressors and other stationary noise sources where technology
exists.

b

e Control nois e from construction workers r
existing residences bordering the project site.

e Notify all adjacent business, residences, and other 1seisgitive land uses of the
construction schedule, in writing, and pro
activities to the adjacent lanes and nearby residences.

e Designate a "disturbance coordinator" who would be responsible for responding to any
complaints about construction noise. The disturbance coordinator will determine the
cause of the noise complaint (e.g., bad muffler, etad) itl require that reasonable
measures be implemented to correct the problem. Conspicuously post a telephone number
for the disturbance coordinator at the construction site and include in it the notice sent to
neighbors regarding the construction schedule
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Impact 2: Generation of ExcessiveGroundborne Vibration due to Construction.
Constructiorrelated vibration levelsvould not exceed @. in/sec PPV at the
nearest structureshis is alessthan-significant impact.

City of Sanna Rosa &eneral Plardoes not specifa constructionvibration limit. Based on the
thresholds provided by Caltrans (see Table 3), a construction vibratiorofifi in/sec PPV

would minimize damage at buildings of normal conventional construcfiosignificant impact

would occur if buildingsadjacent to the proposed construction giere exposed to vibration
levels in excess of Bin/sec PPV.

The construction of the project may generate perceptible vibration when heavy equipment or
impact tools (e.g. jackhammers, hoeng are used. Construction activities would include site
demolition work, preparation work, excavation of belgrade levels, foundation work, and new
building framing and finishing.

Table9 presents typical vibration levels that could be expected flamstouction equipment at a
distance of 25 feeConstruction activities, such ase of saws, excavators, scrapans other
high-power or vibratory tools, and rolling stock equipment (tracked vehicles, compactors, etc.)
may generate substantial vibratiom the immediate vicinity.Vibration levels would vary
depending on soil conditions, construction methods, and equipment used.

TABLE 9  Vibration Source Levels for Construction Equipment

Equipment PPV at 25 ft. (in/sec)
Clam shovel drop 0.202
. in soil 0.008
Hydromill (slurry wall) 1 Tock 0.0L7
Vibratory Roller 0.210
Hoe Ram 0.089
Large bulldozer 0.089
Caisson drilling 0.089
Loaded trucks 0.076
Jackhammer 0.035
Small bulldozer 0.008

Source:Transit Noise and Vibration Impact Assessment, United States Department of Transportation, Office of
Planning and Environment, Federal Transit Administrat8eptember 2018

The nearest existing structsrare residences locat@8 feet north of the pregt construction

Pile driving is not anticipated for this project. At a distance of 25 feet vibration levels from
construction are anticipated to be 0.21 in/sec PPV or less. Vibration levels may be perceptible to
occupants buivould be below the @.in/sec PPV vibration limit Construction vibrationvould

not be anticipated to cause atehtural or structural damagde the nearest buildings and would

not be considered excessiv&s construction moves away from the shared property lines,
vibration levels wuld be even lowefhis is alessthan-significant impact.

Mitigation Measure 2: None required.

26





